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Early Tesla Coils from the mid-1990s, | was 20 years old. 

Large Pancake Coil, 48” diameter. Was used with a 15kV 30mA neon sign transformer and % gallon Leyden jar 
to produce thick 4” sparks. Later used for a primary coil for a 10.75” diameter x 36” coil to produce 24” 
Sparks. 

To the right is a Oudin Resonator type of Tesla Coil. It was space wound on a PVC pipe. To the right of this 
was an unusual Oudin Coil with3-series spark gap made from tungsten carbide mounted in aluminum 
heatsinks turned on the lathe. The coil ran from a neon sign transformer in the base. 

| made several wall-mount Tesla Coils inspired by the kicking coil circuits of Violet Ray machines. Bill Wysock 
has one, Charles Brush has another one. 

To the right of this a Conical coil (primary and secondary windings) with a helical tertiary coil. 

To the right still is a Tesla Coil inspired by the old Violet Ray machines (kicking coil type). 
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Early on | had difficult (as everyone) in winding coils neatly. | came up with an idea to thread the coil forms 
first and inlay the wire into the secondary coils. | received a lot of praise from Bill Wysock for doing this, it not 
only made a neat appearance to the coils, it allowed the windings to be spaced apart. Historically this was 
always recommended by pioneers such as Thomas Stanley Curtis. Modern coiling has taken a different 
approach, however for large coils there is still some benefit. To the left are coils wound with varying pitches, 
all of which have the same gauge wire. This was my earliest days of experimenting... 
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Appearance of a secondary coil slightly soace wound and brushed with shellac. 
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Early Tesla Coil | made with threaded coil form that strongly mimicked Bill Wysock’s Model 2 Tesla Coil. 
| ended up making the spark gaps for Bill’s Model 2 Coils. (below) 
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Spark Gaps were the next thing | decided to experiment with. | knew from the antique coils | collected that 
tungsten spark gaps worked much better than all other historical gaps made from brass, silver, carbon, zinc, or 
other materials. 
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Bill Wysock’s Model 2 Tesla Coil showing my spark gap. | was very proud of this! 
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Over a dozen years later, | was still making spark gaps for Bill Wysock, this was a new heavy-duty version of 
the Model 2 Tesla Coil. 
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In the 1990s | also tried something new: Threading the coil forms with varying pitch to try and mimic some of 
the electrical characteristics of Conical coils using Cylindrical coils. It was difficult on a 1930s Shelton 
lathe...but | managed to do it. 


In 2021 | took this concept one step further and 3D printed Conical coil forms with varying pitch. This is 


something that is close to impossible to do even on a CNC lathe because of how large the files become and the 
difficult programming of varying pitch spirals (and memory required, not to mention huge file sizes). 
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The next developments in coiling were increasing the power levels and noticing the beautiful effluve produced 
by the discharges. This is something that would become a major focus of my work, in addition to the furthing 
development of spark gaps. 
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In the year 2000 | started dissecting the early Violet Ray Tesla Coils to see how the coils were constructed. It 
gave me an idea to try winding them larger to use as Tesla Coils. | acquired a Pancake style Tesla Coil and was 
intrigued by the possibilities of these close-coupled coils and also realized there wasn’t anyone in the field 
exploring this area of research. 
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Beautiful discharges from Seeley Laboratories “Vulcan Coil”, a Pancake style Tesla Coil. 
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Typical Violet Ray machine, a medical Tesla Coil that gave around 1.5” sparks and operated from a kicking coil 
circuit. 
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Immediately in studying the discharges from these types of coils | was intrigued. The close coupled coils 
resulted in arcs instead of sparks... | was powering the coils from the components of a one kilowatt Diathermy 
machine. The transformer was 3500V, the capacitor around .032 microfarads. The spark gap was a quenched 
gap with .75” diameter tungsten disks. 
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The arcs from this coil were so intense the tungsten rods | used for dischargers become white hot. 
| immediately called Bill Wysock, who wanted to see the apparatus in person. 
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| remade a coil this time using beeswax because | knew it was better than paraffin wax on many levels. Many 
would disagree because of Tesla’s writings however all historical Tesla Coils that remain intact were made with 
a mixture of typically 50% beeswax and 50% colophony rosin, a recipe that has existed since the 1700s. 


19| Page 





20|Page 





21|Page 





22|Page 








23|Page 





24|Page 








Bill Wysock demonstrated this coil at AMTA, Antenna Measurement Techniques Association. 
| was extremely proud of this since Bill was one of my mentors. It was definitely a unique Tesla Coil and | 
wanted to explore Pancake Coils more. 
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| found an old Cenco counter that | turned into a coil winder using 78 RPM records and cash register paper. | 
was about to embark on a journey that led to over 300 coils being constructed. 
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| got the idea to use a continuous interleave after reading how complicated Pancake coils were to construct. 
The best source material was Thomas Stanley Curtis’s book “High Frequency Apparatus”. Peter Barvoets gave 
me my first copy, and years later | had around a half dozen different versions of the book and even began 
corresponding with his son, who was also named Tom Curtis. He was in his 80s. 
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Discharges from 9” Pancake Coil 2001. Primary winding is “Romex” house wire, 2.5T, all 3 wires in parallel. 
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Kicking Coil experiments with Pancake Coils. The kicking coil is a universal type of supply, AC/DC, typically 
used in early Tesla Oscillators and “Violet Ray” machines. Featured in Thomas Stanley Curtis’s book High 
Frequency Apparatus. 
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A series of experimental “Kicking Coils” made with Carpentier Interrupters and other style interrupters 
typically used in induction coils. 
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Unipolar discharges from Kicking Coil apparatus. 
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Experimental Induction Coils made with Ford ignition coils and X-Ray transformer windings. 
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Early bipolar Pancake Coil called “The Prague Coil”. | designed it for NTM in Prague in honor of Vaclav Havel. 


60 | Page 





TT 











64|Page 


Prague Coil performance photos 
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, a miniature version for making 3-4” sparks. 


“Baby Prague Coi 
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Bipolar Pancake Coil made for Bill Wysock of Tesla Technology Research. The top was 12x12 marble tiles. 
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Pancake Magnifier System using 18” Pancake Coil for Primary and Secondary windings and cylindrical tertiary 
“Extra” coil. The small pole transformer was purchased post 9/11 at the AWA meet in Rochester with Bill 
Wysock, Jim Hardesty, and Jim & Ken Corum (and checked onto the airplane). Many thanks to Vince for 
letting me stay at his place. We met Franz Pichler from Linz Austria, one of the men who cracked the Enigma 
machine codes. 
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Misc. Quenched Spark Gap experiments, partly inspired from Thomas Stanley Curtis. Microwave oven 
transformers and 480V industrial control transformers with heavy tungsten spark gaps closely spaced. 
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Unipolar discharges from quenched gap experiments 
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Restoration of brass and asbestos plate switches used in “Prague Coi 
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Early experimental Tesla Oscillators 
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Early crude Kinraide replica with fiberglass coil molds 
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Early Kicking Coil style coil tester with binary capacitor 
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Experiment running a Violet Ray Tesla Coil under oil at higher currents... 3” sparks 
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Replica Thomas Stanley Curtis style kicking coil Tesla Coil. Witnessed by Bill Terbo, Tesla’s grand-nephew in 


Baltimore. 
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More kicking coil power supplies. 
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Early experimental unipolar X-Ray tube (high vacuum light bulb) used to demonstrate the ability of a tube to 
still operate with a puncture if voltages were high enough. 
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Larger Tesla Oscillators 
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Plasma experiments with nitrogen filled bulb 
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Early Multilayered Pancake coils 
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Induction Coil powered Tesla Coil 
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4 . 
Electrographs made with Pancake Coils on photographic paper, 2005 
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 ExtraOrdinary Technology Conference 
Summary Report 


Michael Riversong * mriversong@earthlink.net 


PO Box 2776, Cheyenne, WY 82003 







This year’s ExtraOrdinary Technology 
conference was excellent. Attendance 
was good, everyone was highly fo- 
cused, and the speakers all had priceless 
data to give. This conference was in 
many Ways the best ever, even better 
than the old Tesla Society conferences. 
That's saying a lot, as so many confer- 
ences of the past were great. Major 
technical breakthroughs have always 
been “just around the comer” ever since 
the first Tesla Society conference back 
in 1984, At this conference, the reality 
of those breakthroughs, on top of the 
achievements already made, was closer 
than ever before. And, there was a lot 
of love at the conference, which was 
really a joy to feel. 


Alternative Medicine & Health 

On Thursday evening, we enjoyed an 
initial presentation on antique Tesla- 
related equipment, which included an 
extensive display. Jeff Behary is the 
creator and curator of The Turn of the 
Century Electrotherapy Museum 
(www.electrotherapymuseum,.com) where 
he has collected a great deal of infor- 
mation on antique devices and also 
replica equipment. 


Jeff made a number of good points, 
especially in relation to showing how 
excessive medical claims by manufac- 





turers engaged in ruthless competition 
had caused the whole field of electro- 
therapy to lose credibility. He said that 
while there are real benefits to be gained 
by using these devices, any claims must 
be realistic and err on the side of mod- 
cration. 


Patrick Flanagan opened up the morn- 
ing on Friday, and shared some 
information about many uses for his 
Neurophone invention. His credentials 
as an inventor go back many years. He 
showed how the Neurophone can be 
used as a sort of biofeedback monitor. 
Several people commented that his talk 
was excellent. 


One of the best presentations from my 
viewpoint was by Steven Haltiwanger, 
an orthomolecular psychiatrist. He did 
an excellent job of showing how many 
commonly used electronic components 
resemble existing structures and pro- 
cesses in the human body. This in turn 
provides valuable tools for developing 
new electromedicine resources. 


Gene Koonce came from Greeley, 
Colorado with his Vibe Machine. Al- 
though expensive, it’s a helpful piece 
of technology that has a’ great deal of 
potential for relieving many difficult 
medical problems. It produces a range 
of mostly radio frequencies that have 


Gary Voss, Michael 
Riversong, and Bill 
Alek examine the lat- 
est version Robert 
Patterson's of the 
RAM Imiosion Wing 
introduced at the 2004 
ExtraOrdinary Tech- 


nology Conference! 
Photo: Tim Ventura 
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been carefully calibrated to assure 
maximum benefits. In the past 28 
months, a good number of these ma- 
chines have been installed in many 
states and countries. He has found that 
about 3 1/2 minutes exposure at a time 
is generally most beneficial, according 
to reports. 


AntiGravity Research 

Tim Ventura, a former corporate man- 
ager, has put together an ambitious web 
site at wwWwW.americanantigravity.com 
which reports on many developments 
in antigravity research. He has a num- 
ber of informational products available. 


Larry Deavenport’s talk deserves men- 
tion, because he has successfully 
validated certain electrical effects first 
discovered by T. Townsend Brown. 
Conventional electrical theory cannot 
explain why a certain arrangement of 
wires arrayed on nonconducting mate- 
rial will cause a rotor to gently spin 
around. Larry has greatly refined this 
process over a period of several years. 
His demonstration is fascinating and 
brings about much thought. This has 
implications for the development of 
gravity control systems and other tech- 
nologies. 


Thomas Valone, William Alek, and Hal 
Fox summarized many developments in 
antigravity research from several 
groups. The field is growing tremen- 
dously worldwide, and we should 
expect to see working equipment within 
the next few years. Valone has written 
two good books on Electrogravitics. 
William Alek’s web = site is 
www.intalek.com Hal Fox is the head of 
Institute for New Energy in Salt Lake 
City, one of the conference’s sponsor- 
ing organizations. 
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Tesla lecture 2005 | did in Salt Lake City with best friend Frank Jones of Spirit Lake ID 
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Tesla Coil vs. ballistic glass, Labock Technologies, 2005. 
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Flaming discharge experiments with Pancake coils 
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Selection of electrographs made with Pancake coils on photographic paper 
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Kilowatt Kinraide Coil Reproduction built with microwave oven transformer, tungsten quenched spark gap, 2 
Pancake coils and .02 microfarad condenser. 
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Kinraide Coil replicas made with acrylic 
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Experimental Kinraide Coil with graphite spark gap 
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Marble quenched spark gap 
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Oil filled Kinraide Coil with acrylic disks 
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Graphite Spark Gaps 


Next pages: Electrographs made on X-Ray film with Pancake cols 
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Pancake coils built for hot arcs 
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Turning threaded coil forms for Tesla Coils for Frank Jones and Brian Foley 
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A study of early Pancake coils through cross sections cut on a waterjet machine. 
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2006 shelf of vacuum discharge tubes 
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Clowning with Graham Foulkes... experimental coils and spark gaps on following pages. 
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Experimental quenched gap with brass 
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Experimental Edison bulb with broken filament that produces Lichtenberg type figures on the inner walls of 
the glass envelope 
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Long Island Conference Photos, Bill Wysock with original 2-phase Tesla Induction Motor 
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Jim and Judy Hardesty of PV Scientific 
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Master Craftsman Jim Hardesty 
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Jim and | jumped the fence at Wardenclyffe and explored Tesla’s lab for the 150" Anniversary of Tesla’s birth. 
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Early CAD drawings | did of Tesla Oscillators 
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Tesla Induction Coil 
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Kinraide “Extensionless point, Limitless Plane” Electrode Replicas 
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Series-Stationary Quenched Spark Gap 
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Lecture Tesla Coil with replica Osborne Spark Gap 
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Pancake Coil with Rotary spark gap 
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Testing adjustable quenched gap with stainless steel plates 
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differing from the present, it is best to connect the two pri- 
maries in multiple arc; but if the secondary should have 
a much greater number of turns the primaries should pref- 
erably be used in series, as otherwise the vibration might 
be too fast for the secondary. It occurs under these con- 


litions that misty white streams break forth from the 
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Fic. 11.—PHANTOM STREAMS. 


edges of the discs and spread out phantom-like into space. 
With this coil, when fairly well produced, they are about 
25 to 30 centimetres long. When the hand ts held against 
them no sensation is produced, and a spark, causing a 
shock, jumps from the terminal only upon the hand being 
brought much nearer. If the oscillation of the primary 
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Testing 5” Kinraide style coils made with cotton covered wire and wax. 
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9” Pancake Coil 
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Pancake Coil with less than 100T 
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Pancake Coil ran from 15kV 30mA neon sign transformer 
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Sparks from low frequency (50kHz) Pancake Coil operated from 20VAC with spark gap set to discharge around 
200VAC. .6 mfd condenser. 
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Tesla Coil with micrometer spark gap running from 240VAC with self-inductance 
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Experimental setup with .2 mfd condenser and 120 — 240V step up transformer with self-inductance. 
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Binary Spark Gap concepts 
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Pancake Coil ran from Fitzgerald Violet Ray Power Supply 
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Replica Curtis Coil built in the old fashioned way 
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Tesla Coil with discharge resembling gas flame 
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Haller Cunningham Tesla Coil 
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Coil winder and portait of Kinraide 
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1.25” diameter tungsten quenched spark gap 
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Effluves 
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Original Kinraide Coil test 
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Report of the Committee on the Rontgen Ray.—Dr. 
CHARLES O. Fives of Portland, Me., as chairman, sub- 
mitted this report. He said that he had done a great deal 
© x-ray work, and had learned that it was not the size 
but rather the number of plates that constituted an 
important factor in such work. One of the members, Mr. 
E. E. Kinraide of Boston had recently brought out a 
coil machine which enabled the exposure to be greatly re- 
duced. This coil was constructed on an entirely new 
principle, and gave a spark of remarkable intensity. 

Mr. E. E. KinrAipE of Boston said that his object in 
constructing this coil was to remove the high potential 
region of the coil as far as possible from the primary, 
and so remove the danger of destroying thecoilsocommon 

to the ordinary Ritchie coil, The primary is placed on 
thd outside, so that the lines of force fall away from 
the primary toward the center, and produce a very 
high potential there, while there is little or no potential 
at the outer turns. There is practically no tendency for 
such a coil to break down. The primary is operated 
by a form of spark-gap, the efficiency of which is due 
to a low potential current discharging across a very 
small air space and producing erosion of copper plates, 
thus interrupting the primary circuit. The condenser 
has about 900 volts, and discharges between aie copper 
plates, about six inches in diameter and about ;}, of an 
inch apart. The air-gap is regulated by a lever: In the 
device used for charging the condenser there is a rotary 
brake, making about 125 interruptions per minute. With 
each interruption here, there are from twenty to twenty- 
five interruptions in the primary circuit of the induction 
coils, thus giving about 50,000 interruptions a second 
It is largely owing to this high frequency that the ex. 
posure of the photographic plate can be materially m 
duced. For the same reason it is probable that the current 
from this machine will find important uses in electro 
therapy. The current is almost identical with they 
from the Ritchie coil except that it has greater frequency, 
The Tesla coil gives rather an alternating current. 
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Tesla Oscillator 
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Curtis-style Oudin Coil 
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TESLM Cojt SCHEMATIC FoR STUDYING ELECTRIC PHENOMENA 


ouTPuT 


ToP 
LoAD 


DRRSONVAL 


CAPACITOR 0,001- 7.023 «Fh 


VARIABLE 
CONDENSER. 
| S | “ © % ‘e ‘e wy 
“AISN3IQNOI 


BINARY / ADJUSTABLE 


(C) JEFF BERRY 2007 


NOTES : 


,,GROUND”~~ is a large plate cap with only one section, well-insulated from 
pot 0 an om oh at\Me-Man -b ae (ME -}0h ab m- Lol ba —l- Oa Oe 8 lol oh ole) ot- ho ome palo)bbale Mab af-1 ol el—) ak od of—bel 
‘eloyebel-lol on Ro) eM oll —{- bajo) oy Meh A-r-W Ml Ro) /- 2 1108 moms of Maeno b ae) bb elo t-mEN B ale (—) el) elol—}el em os aa—T- Lol a! 
fo} ot ol —p als o WR od ol SE obs is alo b ls i oa Ip ED o 1-10 (lo ER od o | - B ae (Mot 0 of- Lob oh ae ale Lb ob ele Mi of ol Mn clot —yehene- ol 
of the terminal to a minimum voltage. 


AV7.N <9 -\ Ga of beMls ol Bot ol_balt- Win s- bane) oN M-Mhon at-bel-boyat |b alo) aie ole lel-jen an k-W Mole) chen aol Mah uba-bel-bmora (ba 
REACTANCE/CHOKE COIL is a large 50A POWERSTAT wired in series to form a very 
1-3 ek= om it Me a —t- Lol ot eLol— Ma ol oh Ml MEN |\)0(—) o ME i o En Ot —1— Se - 0 Os i oh ol - F- o) o (Eon bb a oO ER | al Mor bal 

Sa Lon Oa o8 ol — TD as ip als oe Mo) an od ol ME -) of- Bal aio [_y om 

SPARK GAP is of the quenched variety. A small adjustable Aepinus Condenser 
works fine, or a mica cap of around .001 mfd or so in the case that a normal 
=} o}- bal ake f- oan A -mn UE -1—lo WE ©) oo) 0 haf -1- I ot ol Mole) oh ot- Lo] oN -Lol—l— mn 1/10 0-1 oan of MEE oD N ole (hot —) ol 

SPARK GAP FIRES A MAXIMUM OF 1-2 TIMES PER SECOND! 

O) bh uh 0) bh om ob ah 1-0 Wl Groh Ml a nit bel ob M - het —lo MN oh amor ol-Lom Mon A—l— Mr bale MR oloh behets oN e-bel_mm(-1e8 slolel-mmona 
rectification. Points should be heavily shielded to prevent oscillation of 
od ole WE —To) of- bale (Mtn 1110 od o-t- 9 olo)-1- Be on A — 

VARIABLE CONDENSER is the Behary Binary Adjustable Capacitor. 

(C) Jeff Behary 2007 


Based largely on the work of Nikola Tesla and Thomas Burton Kinraide. 
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He is the chief of a society which encourages 
practical science among amateurs. Thomas Stan- 
ley Curtis shown with his new radiodynamiec sub- 
marine, 
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Thomas Stanley Curtis Tesla Coil replica 
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Tesla Coils insulated in soy wax 
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The Turn Of The Century Electrotherapy Museum 
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Jeff Behary 2008 


Capacitance, Inductance, Frequency: 
9” ID Primary Coil, 1” x .0225" Copper Ribbon 
.1875" Rubber Interleaves 
.001 - .255 mid, 1 - 10 Turns 
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Replica Kinraide Coil 
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254 WIRELESS TELEGRAPHY 


Simon’s Talking Arc. — Let us also recall beginnings made in 
another direction. In 1898, Professor H. Th. Simon,' of Géttingen 
in Germany, found that the vapor path of an ordinary electric 
are lamp could be set into mechanical vibration by variation of the 
current through the arc, and that the vibrating vapor path would 
communicate its disturbances to the air in the form of sounds. 
In this way, if a microphone transmitter is “OS to vary 





Fig. 174. Diagram of Elihu Thomson's Fra. ir ecb Professor Simon's 
direct current spark. talking are. 

the current through the arc, as shown in Fig. 175, the arc can be 

made to reproduce speech with sufficient intensity to be heard 

throughout a large auditorium. The experiment is very striking 

and interesting. 

Duddell’s Singing Arc. — In 1900 Duddell? published an account 
of some similar experiments with the arc, in which the are was 
made to produce electric oscillations and to give out a musical 
note. This was brought about by shunting the arc with a con- 

denser and inductance, in a 

ii TM: manner resembling that em- 

u ployed by Elihu Thomson. 

The Duddell circuit is shown 

in Fig. 176, and differs from 

the corresponding circuit of 

Elihu Thomson by the sub- 

stitution of an are between 

carbon electrodes for the me- 

Fic, 176. Duddell's singing are. _— tallic are or spark of Thomson. 

In Duddell’s apparatus (Fig. 

176) the are A, consisting of two solid carbon electrodes, is con- 

nected in series with a direct-current generator EF, a resistance R and 

a self-inductance ZL, About the are are shunted a condenser C and 

Bs Wied. Ann., Vol, 64, p. 233, 1898; Physikalische Zeitschrift, Vol. 2, p. 253, 

1901. 

* Journ. Inst. of Elec. Eng., Vol. 30, p. 232, 1900. 
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